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THE RELIEF OF THE FLOOR AND THE BOTTOM DEPOSITS
IN THE NORTH-WEST PACIFIC .

By B. P. Petelin

Résumé

Le relief et les dépots du fond océanique dans la
partie nord-ouest du Pacifique sont éudiés depuis 1949 par
I’Institut d’Océanologie, dépendant de I’Académie des sci-
ences de I'URSS. Le navire “ Vitiaz” a été affecté 4 ces
recherches.

Grice aux explorations effectuées par ce navire, la fosse
qui s’étend le long des iles Kouriles et du Kamtchatka est
actuellement, entre toutes les fosses océaniques du monde,
I’une des mieux étudiées. Sa longueur, dans les limites de
Pisobathe de 6.000 métres, est d’environ 2.000 kms, avec une
largeur variant de 20 4 60 kms.

La partie de cette fosse dont la profondeur dépasse
0.000 métres est située au sud; elle a environ 550 kilométres
de long sur 1 4 5kms de large. La profondenr maximum
de la fosse des Kouriles et du Kamtchatka (point baptisé
du nom du “Vitiaz”) est de 10382 m.; elle se trouve par
42°15’2” de latitude nord et 150°342” de longitude est.
La déclivité moyenne des pentes de la fosse est de 5 4 6°
dans la partie supérieure, et de 15 a 20° dans la partie
inférieure. La régularité des pentes est interrompue par
des terrasses et par des escarpements, dont la déclivité
atteint par endroit 25°.

Une profondeur de 7.037 méttes a 'été relevée par le
Vitiaz dans la partie occidentale de la fosses des Aléoutien-
nes, en un point ou elle rejoint la fosse des Kouriles et du
Ramtchatka. - Cette profondeur s’accroit sensiblement en
direction des iles Aléoutiennes. La déclivité des pentes
notd et sud de cette fosse est de I'ordre de 30 4 40°. La
régularité des pentes est interrompue par des terrasses et
par des escarpements dont la déclivité atteint 45°. Le fond
plat de la fosse a une largeur de 10 2 20kms. L’existence
peu élevées, mais larges, a été décelée du coté océanique
de la fosses du Japon, de la fosse des Kouriles et du Kam-
tchatka et de la fosse des Aléoutiennes. Apparemment, ces
ondulations sont liées organiquement & la structure mor-
phologique des fosses.

Un vaste haut-fond ot V'on reléve des profondeurs in-
férieures 3 3.000 métres a été découvert dans la zone du
Pacifique nord-ouest, o la fosse des Kouriles et du Kam-
tchatka rejoint la fosse des Aléoutiennes. Nous proposons
de donner i ce haut-fond le nom de l’académicien Obru-
chev.

Il a été reconnu que la créte sous-matine vers le nord-
ouest au large des iles Hawai ne prend pas fin 4 la latitude
de 45°, mais qu’elle se poursuit au-deld, en se divisanta la
latitude d’environ 49°. Une branche se dirige vers le haut-
fond Obruchev, tandis que.l’autre se dirige vers la fosse des

Aléoutiennes, dans la région: des iles Near. Cette ctite,
dont le sommet atteint 4.000 métres, divise la partie nord-
ouest du Pacifique en deux bassins dont les masses d’eau
et le peuplement différent.

Au cours de I’étude faite par sondages acoustiques du
fond océanique, plus de 20 montagnes coniques d’une hauteur
atteignant parfois 4.500 métres ont été découvertes ; d’intéres-
santes données sur des détails de la topographie du fond
ont été recueillies. '

Le carottage de la couche supérieure des dépots marins
a permis de dresser des cartes de la répartition des sédi-
ments contemporains et de leurs éléments constitutifs.

.+ Il a été constaté que les dépots océaniques du Pacifique
nord-ouest ne renferment pas plus de 2024 de silice authigéne
(amorphe) ; ces dépots ne peuvent donc pas étre classés
avec les boues siliceuses i diatomées dont la caractéristique
est de renfermer plus de 3094 de silice authigene.

Les recherches effectuées au cours des campagnes du

Vitiaz ont montré que, dans les parties périphériques de

I’Océan Pacifique, Vargile océanique rouge (les brunes ou
brown oozes), dont font état les cartes de répartition des
sédiments pour le Pacifique nord-ouest, présente a la partie
supérieure une mince couche riche en oxydes de fer et de
manganése, analogue 3 la couche oxydée brune des dépots
qui se trouvent dans les régions centrales des mers d’Ex-
tréme-Orient. A mesure que l'on va vers le grand large,
I'épaisseur de cette couche s’accroit, finissant par atceindre
plusieurs métres. Ctte couche brune est formée par la
migratjon verticale du fer et du manganése, de la zone de
réduction 4 la zone d’oxydation. Son épaisseur est inverse-
ment proportionnelle 3 la vitesse d’accumulation des sédi-
ments. La formation de cette couche dans les sédiments
océaniques . est facilitée par uné plus faible teneur en maticres
organiques. La couche oxydée brune, dont I’épaisseur varie
de quelques millimétres & plusieurs métres, recouvre le fond
de tout le Pacifique nord-est, 4 I’exception de la créte sub-
mergée des Hawai et de plusieurs montagnes, qui sont
recouvertes de sables et de boues a globigérines.
D’importantes formations de sédiments résultant du
dépét de particules mises en suspension par des glissements
de terrain sous-marins ont été découvertes dans la partie
septentrionale de la fosse des: Kouriles et du Kamtchatka
et dans la partie occidentale de la fosse des Aléoutiennes.
L’étude de carottes longues d’environ 34 métres a montré
que la couche sédimentaire supérieure, formée de boues
siliceuses biogénes, date de la période post-glaciaire. Selon
diverses données, 1'dge de cette région est compris entre 8
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et 20.000 ans; si cette supposition est exacte, la vitesse de

formation de la couche de boue siliceuse biogén'e varie, dans
la mer d’Okhotsk, entre 10 & 25mm et 1 & 2,5m. par
millier d’années, tandis que, dans la fosse des Kouriles et
du Kamtchatka, elle varie entre 5 3 10mm. et 0,5 2 2m.
par millier d’années.

Not long ago the scientific data on the sea floor
relief and the bottom deposits in the Far Eastern
seas, as well as in the adjacent part of the North-
West Pacific was very scanty. As to the open parts
of the mentioned areas, still less was learned about
them due to the absence of appropriate technical
‘means employed by the oceanographic expeditions
undertaken in those years. Some 25 years ago,
Soviet scientists, under the guidance of K.M.
Deryugin, P.V. Ushakov and G.E. Ratmanoy, on
board of survey vessels “ Gagara,” “ Lebed,” “ Plas-
tun,” “ Rossinante,” * Krasnoarmeyets,” “ Dalnevo-
stochnik” and others sponsored by the State Hydro-
logical Institute and the Pacific Institute for Fishery
(renamed later into the Pacific Institute for Fishery
and Oceanography) collected important data con-
cerning the depths of the Seas of Japan, Okhotsk
and Bering. However, the information collected
was comparatively insufficient owing to the absence
of echosounding devices. The findings of such
foreign expeditions as of the Albatros (USA) into
the Seas of Okhotsk and Bering and into the north-
west part of the Pacific, undertaken towards the
end of the past and in the beginning of the present
centuries, gave very little information to improve
our knowledge of the sea-floor relief in the above-
mentioned areas; same goes for the Yamato (Japan)
voyage into the Sea of Japan, in the thirties of this
century, the Tuscarora (USA) voyage into the area
of the Kurile-Kamchatka Trench in the eighties of
the recent century, and the Carnegiec (USA) expedi-
tion into the north-west part of the Pacific in the
thirties of this century. :
 The information on the sea floor relief in the
Far Eastern seas and in the north-west Pacific, col-
lected prior to the recent World War, was carefully
analyzed and studied by Soviet geographers-carto-
graphers when compiling the “ Marine Atlas ” (1950)
and the “Hypsometric Chart of the USSR ” (1949).
As to foreign studies of the same subject, it is
necessary to mention the “Bathymetric Chart No.
6901,” published’ recently .in Japan. The Chart
sums. up the information collected by various ex-
peditions, including the Japanese hydrographic ex-
peditions of 1939-1945.

The study of the bottom sediments in the Far
Eastern seas and in_ the north-west Pacific, under-
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Létude des carottes a confirmé que les rivages des
mers de I'Extréme-Orient avaient subi une double glaciation
et que l'activité volcanique de la zone des Kouriles et du
Kamtchatka s’était sensiblement accrue au milien et 4 la
fin du pleistocéne.

taken by the above-mentioned expeditions, was also
insufficient. The information, concerning the mecha-

-nical, and to a certain extent, the mineralogical

compositions of the upperest layer of the sediments,
published in this country and abroad is inaccurate
and ‘superficial. '
 The vertical investigations of the bottom sedi-
ments were either lacking altogether or were made
on a_ very small scale. Such scanty and inaccurate
information on the bottom deposits prevented the
understanding of the regularity and of the historic
process of the sedimentation in Far Eastern seas
and in the north-west Pacific in the quaternary
epoch.

In the forties of our century, B.A. Skopintsev,
of the State Institute for Oceanography, used the
information, collected by expedition detailed by the
USSR and other countries to compile approximate
charts on the distribution of various sediments in
the Seas of Okhotsk and Bering. These charts have
lost their value following the “Witiaz” vessel ex-
pedition, sponsored by the Institute of Oceanology
under the Academy of Sciences of the USSR.

The “Witiaz” arrived in the Far Eastern waters
in 1949. Since then a systematic, comprehensive
study was started of the Sea of Japan, Seas of
Okhotsk and Bering, and of the adjacent north-
west part of the Pacific. By now, “Witiaz” has
completed 20 and is completing its 21st voyage in
the Far Eastern waters. One of the principle themes
in the plan for comprehensive oceanographic study
‘of the north-west part of the Pacific basin is the
investigation of marine geology, conducted under
the general guidance of Professor P.L. Bezrukov;
this theme includes the investigation of the sea
floor relief, of the bottom sediment’s nature and of
the space and time sedimentation regularities. The
sea floor relief to a great extent determines the
nature of the dynamic and of ‘the physico-chemical
state of the water masses, the distribution and ac-
cumulation of bottom sediments, the distribution of
‘various organisms on the bottom surface and so on.
This is why the study of the sea floor relief. is of
such importance for the understanding of the earth
crust structure, and for the part played by the relief
in the formation of submarine landscapes. The study
of bottom sediments reveals the sedimentation regu-
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larities both for . the present , geologicdl time and
for the geo. ogxcal past, it facilitates the understand:
ing of .paleogeography and of the geological de-
',velopment'.of sea.basins and of their coasts; it helps
to understand the processes of distribution ‘in sedi-
_metits of :certain chemical elements, tesulting in'the
formation. of .mineral resources of ‘sedimentation
origin, it -also helps to understand the transforma-
tions of. the sediment matter ‘at the early stages "of
the diogenesis. The investigation of -the .sea floor
relief and .of the bottom sediments in .the contem-
porary geosyncline .region, situated in the Pacific
Ocean, is highly -interesting. The information ob-
tained from. this study enables- the -scientists . to
understand the geological processes within the geo-
synclines- of the .geological  past, occupying vast
territories on.the surface of the earth and rich with
diverse natural resources. The .study of the sea
floor  relief’ and of the bottom sediments in seas
and oceans is of great importance for man’s activity,
parncularly in the sphere of nav1gat10n and ﬁshmg
industry.

© In the postwar peuod (1947—1949) pmor to the

arrival of “ Witiaz” in the Far Eastern waters, ‘the
bottom relxef of-the Japan, Okhotsk Seas and-to.a
certain degree of the north-west Pacific .was, to a
certain extent, studied’ by the Kurile-Sakhalin- ex-
-pedition 'sponsored -by the ‘Institute of Zoology of
the ‘USSR Academy of Sciences and. by -the Pacific
Institute for ‘Fishery and Oceanography.. This. ex-
‘pedition- conducted echo-sounding: operations, and
.gained. very ‘valuable. information. . - - v

Beginning with 1949 the sea floor rellef of the
‘Far Eastern seas and of the -adjacent part of north-
west Pacific was subject of detailed study by a body
of scientists of the Institute of Oceanology under
the Academy of Sciences of the USSR. This study
was conducted by the “Witiaz” vessel equipped
with most up-to-date means for oceanographic 're-
searches. The soundings, made by the echo-record-
ers, and the interpretation of the data received was

conducted under the guidance of G.B. Udintsev. -
The tasks and purposes of the' sounding operations:

-were determined by the problems of" all- round oce-
anographic research as follows:

1. The research should not be limited to any
spectfic depths or areas of i investigation.
embrace the entire area under investi gation so that’
a most detailed picture. of. the submarine relief was
obtained for all depths. Co s

2. The data gained by- soundmg operations

should be presented in a form most: suitable for:

ptactlcal use and for scientific. conclusmns, particu- .

‘these methods are:

It should

. recorders in. various depths.:

'lar‘i)} for. the geological interpretations. with the aim

of finding out the origin of the sea floor. relief; its
geology and the geological history of the Far Eastern
seas and north-west Pacific. .
. - 3. Certain regions with intricate submanne re-
lief, both shallow and deep-water regions, presenting
particular scientific and practical interest, should be
subjected to a more detailed and accurate study as
-compared with the.other areas subject of ordmary
all-round - investigation. »

The Institute of Oceanology of the USSR Acade-
'my- of Sciences, acting in conformity with these

‘tasks,-worked -out patticular methods for the.research

work and .sounding operations. .carried out by the
“Witiaz ” - expedition. The prmc1ple features of

. L Employment of ‘various types .of echo -re-
corders :

Apphcatxon of new methods for echo- record-
.mg, prov1d1ng for. highly detailed mformanon ‘on

sea floor relief,. both for shallow wager areas. and

big depths. . - - ey

.. 3. Constant, ‘short- mterval soundmgs along the
entire route of the vessel. ce .
4. Systematic soundmg operatlons in accordance

with the tack-plan- prepared for, the entire . north;

N1

west Pacific.. , ~ - : T
5. Detalled soundmgs of certam areas present-

tmg particular. scientific-and practical interest.

"The results-of the soundings are used for chart-

:mg detailed profiles for the entire route, of Wmaz

and for the.compilation . of diverse scale bathymetrlc
charts giving a good picture .of the sea floor relief
structure.

i The’ bathymemc charts prepared by the Institute

“of Oceanology under the Academy of Sciences of

the USSR are used in various branches of national
economy. Thus,. for instance, they were utilized for
the compilation of a number of maps issued by the
State Department for Geodesy and Cartography, as
well as in the “World Atlas ”” (1954), in the “ USSR

‘Atlas” (1954), and in the Big Soviet Encyclopedia.

. Our plans include. the .preparation of different
specialized g=omotpholog1cal maps which will fa-

-cilitate the geologlcal mterpretauon of the data on

submarine topography. The new methods of sound-

" ing and the system for analyzing the information

obtained is being steadily improved. Alongside of
sounding operations a study was conducted of an-
cient relief buried on the shelf, of the possibilities

for the determination of sediments nature and of

their cleavage features, with the help of echo-
The distribution of
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shoals and of the water-reﬂect'ng Iayer was also
subject of investigation. :

At present, the latger part of the Sea of _]apan,
the entire territory of the Okhotsk Sea, the western
‘part of the Sea of Bering, as well as the adJacent
north:west part of the Picific Ocean is covered by
4 network of soundmg tacks,. The *Witiaz” has
coriducted soundings along these tacks, 1nvest1gatmg
‘the submirine relief, steading the depths, with sound-
mg intervals averaging from 5 to 50 ‘metres.

‘Results of the submarine relief study conducted

by the Institute of Oceanology on board “ Witiaz ”
include : principle features regarding the composition
‘of the bottom surface-in the Seas of Japan, Okhotsk
and Bering have been clarified (there had been very
little information heretofore ‘on the open parts of
‘thése seas); The submarine relief of the Kurile-
Kamchatka Arc, heretofore practically unknown, has
‘been studied ; the bésic pecularities had been:deter-
‘mined as regards the sea floor relief of* the north-
West pitt of the Pacific Ocean adj jacent to the above-
mentioned seas. A detailed study has been made
‘of a number of regions presentmg a partxcular
scientific and practical interest.
Numerous,’ formerly absolutely unknown, forms
of the 'sea floor rehef_ ‘(Submarine ,eleva_.tlons, vol-
canoes etc.) have been found in the Sea of Japan.
" It has been determined that the Okhotsk Sea
depression‘ is divided into three large basins (fig. 1,

,) The southern basin, where “ Witiaz ” registered
a maximuri depth of 3370 metres, is.the deepest.
.The second basxn wnth a maximum depth of 1744

. Fig. 1.

. . . i . B
metres is situated in the ‘norfth-west part of the
depression;- by ‘the ‘shores ‘of Northern Sakhalin. We
suggest that this basin be named aftér a ‘well-known
explorer - of the Far Eastern seas K. M. ‘Deryugin.
The third basin, with-a’maximum depth of 993 m.,
is located by the’ mouth “of the Gulf of Shelikkov.
We suggest thit this basin be given ‘the- name of
the “Pacific Institute for Flshery and Oceanography,

‘which has be en condicting investigations of the

‘north-west patt of the Sea of Okhotsk for a number
of years. The sécond and third basins are connected

‘with the first basin' by two depressions which we

suggest to name after Piotr Schmidt and the “Lebed” :
a survey vessel of the Pacnﬁc Instltute for Fishery
and Oceanography. -

Between these- basms l1e two ‘submarine eleva-
tions which- we siggest to- name after the Academy
‘of Sciences of the USSR and -the’ Institute of Oce-

’ anology The first elevation has a minimum depth

of 894 m. and the second-1000 m. These elevations
are separated by a depression which -we suggest to
be given the name of Stepan Makarov. .

It should be noted that this year' Witiaz,”
covering a special sounding tack, in the southefn
basin of the Sea of Okhotsk, did riot find the sub-
marine mountain shown on the ]apanese bathymemc
chart No. 6901.

The submarine rehef in the area -of .the Kurile
Islands range is characteristic of hlghly intricate
configuration, '

'~ According to the data’ collected by “Witiaz”

this range is a complex of two submarihe mountiin

Geographic discoveries of the survey vessel,  Witiaz 7 1949-1955.
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Fig. 2. Bathymetric map of tl%e Far Eastern Seas.
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. Elevation of the Academy of Sciences of the USSR.

ridges: an outer and an inner ridge, separated by
longitudinal depressions and broken up by trans-
versal disruptions (the Bussol and the Krusenstern
straits) into three links. More than 35 formerly
unknown submarine volcanoes form a chain situated
along the north-west slope (open on the Sea of
Okhotsk) of this mountain group.  One of the
largest volcanoes we suggest to name after Academi-
cian Sergei Vavilov. The submarine volcanoes are
connected with the transversal disruptions of the
Kurile mountain complex, and the Kurile Straits
pass through these disruptions. The outer i.e. the
eastern ridge of the Kurile mountain complex, named
after “Witiaz,” is covered by the waters of the
Pacific Ocean and comes to the sutface in the form
of Small Kurile Islands only in its southern part.
This ridge consists of a northern and a southern
link which are connected with the appropriate links
of the inner ridge. The outer ridge lacks the middle
link, its place being occupied by a broad salient of
the south-eastern slope of the inner ridge, the
summits of which rise above the sea level in the
form of the Big Kurile Islands.

The abrasion flattened surface of the “ Witiaz”
ridge carties a group of submarine volcanoes.

The structure of the continental Kamchatka .

slope happened to be rather intricate, too. Three
big, meridianal mountain ridges were found there,
springing from the capes of Shipunsky, Kronotsky

5. The South Basin of the Okhotsk Sea.

6. The outer ridge of the Kurile Island Atrc.

7. The Kurile Trench.

8. Shirshov ridge. Compiled by G.B. Udintscv.

and Kamchatka. There were also found several
huge and intricately branching submarine valleys.
The initial parts of these valleys stretch in the
direction of tectonic depressions and to the corres-
ponding coastal river valleys. :

In the Sea of Bering “Witiaz” discovered a
submarine ridge stretching meridianally, southwards
from the Olutorsky peninsula and dividing the deep-
water part of the sea into the western and the eastern
basins. The height of this ridge reaches almost
3000m. We suggest that this ridge be given the
name of a well-known Polar explorer, Academician
Pyotr Shirshov. Characteristic of the broad shelf of
the North-East part of the Sea of Bering is the
presence of an ancient buried relief covered by a
layer of contemporary sediments. This relief was
discovered by means of echo-sounding. It should
be noted that the ancient buried reliefs, but on
smaller areas, have been also registered in the Sea
of Okhotsk, in the South Kamchatka area, ind in
the Gulf of Aniva. '

A long, natrow and deep depression stretching
from the Hokkaido Island to the Commadores is
situated south-east off the Kurile-Kamchatka Arc.
Formerly, this depression was called the Kurile
Trench and the bathymetric charts pictured it being
shorter, broader and with smaller depths than proved
to be true. As has been found out, this trench runs

" not only along the Kurilel Islands, but along the

229,
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Fig. 3. Schematic bathymetric map of the Kurile-Kamchatka Fig. 4. The Kurile-Kamchatka Trench.
Trench, compiled from the materials of the Institute — = = = =
of Oceanology of the Academy of Sciences of the - -

{
USSR collected by the survey vessel “Witiaz” in (d
1949-1953. Compiled by G.B. Udintsev.
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Kamchatka, too. Therefore, it was deemed expedient
to substitute its former name with a new one and
to call it the “Kurile-Kamchatka Trench.” (fg. 3,
4,5 6,7)

Thanks to the comprehensive oceanographic in-
vestigations conducted by the “ Witiaz, ” the Kurile-
Kamchatka Trench may be considered the best
studied trench of the World Ocean. It takes its
beginning close ‘to the Tsugaru Strait latitude, stret”
ches north-eastwardly. and enters a strait between
the Kamchatka and the Commadore Islands. Here-
tofore, this strait had no name and therefore we
suggest to call it the Kamchatka strait. The length
of the trench within the 6000 m., isobath reaches
almost 2000 km., its width ranging from 20 to 60km. ;
(its southern part is the broadest). Here are the
depths exceeding 9000 metres, stretching for about
550km long and 1-5km wide. The maximum depth
of the Kurile-Kamchatka Trench (the “ Witiaz ”
depth) is 10382 m.,-50 metres, at 44°17, 6’N Lat,
150°30,1' E. Long.

The transversal profiles of the trench are strictly
V-shaped for the entire length.

The mean slope steepness in the upper part of
the trench is 5-6°, and in the lower 15-20°. The
slopes ate broken up into terraces and escarpes,
their steepness reaching and, at certain spots, even
exceeding 45°. The deepest part of the trench has
a flat bottom, with the width close to 1km in
depths exceeding 9000 metres,- ranging from 8 to
10km in depths close to 8000 m. in the middle part,
but in the majority of cases it does not exceed 5 km.

It seems probable that the Kurile-Kamchatka
Trench originated in the south and is developing
northwardly, as can be judged from the growth of
the volcanic activity in the same direction, and also
from the tilt of the flattened surface of the “ Witiaz ”
submarine ridge towards the deepest southern part
of the trench.

The Aleutian Trench was itvestigated by the
“Witiaz” only in its western part, beginning from
the place where it joins the Kurile-Kamchatka Trench
and to the meridian 60 miles West off the Attu
Island. In the West, where both trenches come
together, and where a submarine elevation, with
depths below.3000 metres, lies on the ocean floor,.
(we suggest that this elevation be given the name
of Academician Obruchev) the width of the flat
bottom of the trench, within the limits of the 7000
m. isobath, reaches 20km. Here the maximum
trench depth, found by “ Witiaz”, is 7037m. The
slopes of the trench are very steep: 30-40° on the
side of the Obruchev Elevation, and 30-35° on the

side open on the Commadores. The flat bottom of
the studied part of the Aleutian Trench, in the
East, is 9-10km wide, within the limits of the 7000
m. isobath: Here, the maximum depth of the trench
exceeds 7250 m. Between the western and the eastern
parts of the investigated stretch of the trench there
seem to lie a practically unknown submarine sill.
The slopes of the Aleutian Trench, as those of the
Kurile-Kamchatka Trench are disrupted by escarpes
and terraces, their steepness reaching 45°. In the
area of the Obruchev Elevation, one such escarpe,
high 1600 m. and 40° steep, was traced for 70 km.

Investigations in the northern part of the Japan
Trench revealed its morphological similarity with
the Kurile-Kamchatka Trench. It had been deter-
mined that depths exceeding 8000 m., formerly shown'
for this area, are incorrect, actually they do not
exceed 7600 m.

The sea floor of the North-West Pacific, studied
by the “ Witiaz”, has a number of singular features.
For example a broad swell stretching by the very
edge of the ocean floor along the Kurile-Kamchatka
Trench and finally merging with the Obruchev
Elevation. The swell rises some 200-300m above
the ocean floor, however,“ its height increases as it
nears the Kamchatka strait. A number of conical
mountains and- hills with' steep slopes, contrasting
against the relatively flattened landscape, have been
found on the crest of this swell which we suggest
to name the “Zenkevich Submarine Elevation.” We
believe that these ‘conical mountains are of volcanic
origin.

Another swell was found on the southern side
of the Aleutian Trench, and the third on the eastern
side of the Japan Trench. Most likely these swells
are connected organically with the morphological
complex of the trenches. A submarine ridge runs
from the Hawaii to the north-west. It was supposed
heéretofore, that this ridge, distrupted into separate
mountains, ends approximately at the 45° Lat., how-
ever, the information obtained by “ Witiaz” in 1954
proved that this ridge sttetches hundreds of miles
across the northern part of the ocean and falls into
the Obruchev Elevation. Hence, the depths exceed-
ing 6000 m. shown previbusly on the maps for this
region, do not exist; m fact, there stands a tre-
mendous mountain ridge almost 4000 m. high, link-
ing the Hawaiian ridge with the Obruchev Elevation.
Certain summits of this ridge rise to depths off-
standing from the surface 1200-1500 m. The summits
of this submarine ndge are flattened, most likely by
abrasion.

In 1955 the investigations -of the ocean- floor,
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south of the Aleutian Trench shewed that this ridge
branches at 49° Lat., the greater branch (2120m
high and 30 miles wide at the foundation) runs
north-westwardly towards the Obruchev Elevation,
while the other (2760 m. high and with a foundation
width of 35 miles) stretches northwardly to the
Aleutian Trench-in the region of the Near Aleutian
Islands (fig. 1). Transversal soundings of these
branches proved that their slopes are disrupted by
escarpes, some of them several hundred metres high
with steepness. reaching 40-45°. Somewhat west,
off the north-westward branch we crossed a sub-
marine ridge almost twice less in height and further
on a number of still lower ridges separated by
longitudinal depressions were crossed. Hence, it
may be supposed- that the north-westward branch
gives, in its turn, other branches. Thus, it has been
determined that the northern part of -the Pacific
Ocean is divided by 4 submarine ridge into north-
western and northeastern basins, the rid ge stretching
from the Hawaiian Islands to the western part of
the Aleutian Trench. . :

Both- sides of the ridge are’ washed by two
separate masses of water, differing as regards their
physical-chemical characteristics, and populated by
different associations of deep-water fishes and bottom
animals. Another important feature of the sea floor
relief of the north-western basin' is a vast plateau
rising above the ocean floor 1500 metres and stretch-
ing north-eastwardly from the 31 to the 44 parallel.

The sea floor ‘structure in the investigated part
of the Pacific Ocean is more intricate than the floor
structure in the Far Eastern seas, however, it is less
complicated than the relief of the continental slope.
which is particularly intricate in the Sea of Bering.
Various relief elements can be found on the surface
of the ocean floor: closed basins with absolutely
flat surfaces, hills, branching depressions, steep es-
carpes etc:  The variation in the ocean floor depths,
in certain cases, reach 200-300 mettes. The data on
the small forms of the Pacific Ocean’s bottom relief
has been obtained by means of new methads of
echosounding and was unknown heretofore.

The zone of highly disrupted sea floor surface
in north-west Pacific stretclies parallel to the Kurile-
Kamchatka Arc, some 100.miles away from the axis
of the Kurile-Kamchatka Trench. ~This is a zone

of tectonic disruptions of the ocean floor, as can be

judged from several profiles, prepared on the basis
of the sounding results received by a transversal
tacking of zone in question. The ocean bottom
relief is characteristic of separate submarine moun-
tains - with - heights up to 3000m. and steepness
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reaching 25° At present, “ Witiaz” has discovered

* more than 20 such mountains in the investigated

part of the ocean. One of the largest mountains,
4500 metres high, east off the Japan Trench we
suggest to name after Admiral Isakov.

In 1954 “Witiaz” made a study of the area
where according to the maps was a group of the
“Ganges ” Islands,” consisting of four islands and a
number of reefs. No .islands were found at that
place. Moreover, the place mentioned, lacked even
mote or less noticeable submarine mountains the
summits of which could have risen above the surface
in the form of islands and rocks or rise to the surface
in the form of banks.

“Witiaz” has collected abundant material for
the study of bottom sediments in the Far Eastern
seas and the adjacent north-west Pacific. These
materials were collected with the employment of
new devices, designed at the Institute of Oceanology.
Mention should be made here of most modern core
samplers, of new designs of bottom samplers, of a
device for mass collection of water and atmospheric
hard suspension samples, of an apparatus for the
determination of bottom sediment thickness, “etc.
Echo-recorders have been used extensively in''the
investigation of the nature of the sediments in
various depths and in the structure study of the
bottom sediments layer for several scores of metres
in depth. The data and the samples collected, have
been subjected to an all-round investigation: the
study of ‘the mechanical composition of all types
of sediments, including the deep sea big fragment
ary material, ‘and their mineralogy; chemical and
spectroscopic methods are used to study the ele-
ments distribution in the sediments, a micropale-
ontological analysis of the sediments was. also
carried out (the study of pollen and spores of
ground plants, the remnants of diatom algae and.
foramineferas), as well as the study of the organic
matter and plant pigments found in the sediments.
Atmosphere and water hard suspended matter re-
present a rudiment -in the initial stage of formation
were also studied in detail. The study of the bottom
deposits is conducted under the guidance of Pro-
fessor P.L. Bezrukov at the laboratory of marine
geology under the Institute of Oceanology.

The atea of the north-west part of the Pacific
basin, investigated by “ Witiaz” has been covered

- by a comparatively proportional network of geo-

logical stations, their total number exceeding 2600.
The investigation of sainples taken from the upperest
layer -of bottom sediments enabled us to " prepare
distribution charts for various types of contemporary
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sediments and their components. The study of
sediments revealed a number of new types of facial
varieries, unknown for the studied area. These in-
clude certain volcanic sediments, pebble-gravel de-
posits originating from the transporting action of
the ice and algae, various biogenic sediments, the
balk of which consists of animal remnants with
silicon (diatom oozes, siliéon-sponge sediments), and
limy sceletal parts (foramineferal sands, sediments
composed of sceletal parts of hydrocoralls briozoa,
ciripedia and various mollusca).

The combination of -diverse factors of terrigenic,
volcanogenic and biogenic sedimentation under
complex conditions of climate, bottom morphology
and water mass dynamics produces a great variety
in the distribution of bottom sediment types and in
their composition. Against the general background
of the distribution of sediment types in the Far
Eastern seas and in the adjacent part of the Pacific
Ocean, the areas of tectonic and volcanic arcs are
characteristic of singular complexity. Extremely
varied distribution of sediment types, similar to
that of the geosynclines of the past, as well as of
zones of great sediment accumulation and of zones
with practically complete absence of contemporary
sedimentation has been found in these areas.

In the study of sediment composition much
attention was given to the relation between their
terrigenic components and the composition of the
coastal rocks. Basing upon the results of the petro-
graphic analysis, (A.P. Lisitsin) of big fragmentary
material, widely present in the sediments of. the
Far Eastern seas, a number of provinces with specific
petrographic composition was detected on the sea
floor, moreover, the paths of transportation of the
material from coastal supplying provinces were traced
also.  This investigation proved the significance of
drifting ice and algae for the transportation of big
fragmentary material; it also established a broad
distribution in the peripherial part of the ocean of
rocks transported from the coasts of the Sea of
Bering, the Kamchatka and the Kurile Islands.

The information obtained from the mineralogi-
cal analysis of the sediments helped to determine a
number of mineralogical provinces in these seas. On
the basis of study of numerous distribution. charts
of various minerals (for the Okhotsk Sea, more than
40 charts were prepared by B.P. Petelin, and -for
the western part of the Sea of Bering, more than 30
were prepared by A.P. Lisitsin) the paths and means
of their transportation into the sediments from the
supplying provinces wete defined. It should be also
noted that launching of such large-scale and detailed
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mineralogical research is . unprecedented. Besides
the allotigenic minerals, the aggregate number of
which in the sediments of the Far Eastern seas is
almost 100, a number of new.authigenic minerals
was found and partially studied. These minerals
originating at the early stagés of the diagenesis
include glauconite and calcite, described for the Sea
of Okhotsk by B.P. Petelin, and iron sulphides,
studied by E.A. Ostroumov in the sediments of the
entire investigated area, and other minerals.

During the study of sediment composition; much
attention was given to chemical investigation con-
ducted under. the guidance of Doctor E. A. Ostrou-
mov. This investigation was characteristic of mul-
titude in the number of components that were
subject of defining (organic carbon, carbonates,
authigenic silica, phosphorus,” vanadium, titanium,
diverse compounds and total content of ironm,
manganese, sulphur, etc.) Detailed chemical research
of the sediments brought to light certain néw
features in the distribution of .such elements as iron,
manganese, phosphorus, vanadium and titanium.
Thus, for instance, as we draw closer to the Kurile-
Kamchatka volcanic belt, with the transition from
fine sediments to coarse ones, the presence of these
elements does not diminish, as was usually witnessed,
but, to the contrary, increases: radically. . This is so
owing to the pecularities of the petrographic com-
position of the rocks in the supplying provinces
and the conditions of their weathering.

The general pattern of the sediment types dis-
tribution in the Far Eastern seas may be described
in the following way. Sea floor sectors lacking
sediments, bolder-pebble and gravel-pebble sediments
and the sands are usually chafacteristic of the near
shore shallow waters. Their distribution depends
greatly upon the dynamics of the sea floor waters
and upon the material transported from the coasts.
We also find here various biogenic carbonate and
silicon sediments. On the shelfs and in. the sectors
with slow bottom waters we can meet also finer
sediments of silt or clay-silt types, distinguished, in
a number of cases, by a sharply expressed process
of iron sulphydes formation (hydrotroilite, matcasite)
and of free hydrogen sulphyde, the latter is usually
abundant in the sediments of fjord type bays. The
dimensions of the sedimentation material decreases
with progress to the lower parts of the shelf where
the silts are predominating. . . :

It should be noted that the fragmentary material
present in the Far Eastern sediments is distinguished
by great mineralogical diversity. ‘The reason for
this is the great variety in the .petrographic com-
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position of coast rocks and also by the fact that
the fragmentary material coming with the drainage
waters in the form of wave and ice abrasion pro-
ducts, in the form of volcanic products, etc, does
not suffer any noticeable changes in its composition
owing to climatic or other conditions. -

Alongside of silt sediments, the shelf, particular-
ly its upper part, is often characteristic of rocky
regions surrounded by zones of pebble and gravel
sediments and sands. Their distribution is depend-
ent upon both, the dynamics of the sea floor waters
and on the continental slope relief. Towards the
lower part of the continental slope we usually
witness a decrease in the coarseness of sediments
and the predomination of silty, silty-clay and clay
sediments. The fine sediments of the continental
slope, in some places, are highly characteristic of
iron sulphyde formation. The bottom of the open
parts of the Far Eastern seas is usually covered by
clay-diatom and diatom oozes with interlayers of
volcanic ash. The greenish-gray diatom and clay-
diatom oozes in the central parts of the seas have
an upper brown oxidyzed layer conditioned by the
presence in the oozes of iron and manganese in the
higher degrees of oxidation. The thickness of -this
oxidyzed layer of clay-diatom and diatom oozes
ranges from several milimetres to 8-10 centimetres.

The content of authigenic (amorphous) silica, present

mainly in the shells of the diatom algae and deter-
mined in a double 5% soda extract, in the sediments
of ‘this type reached 56% in several samples. Ac-
cording to data presented by P.L. Bezrukov the
.greatest content of authigenic silica is found in the
deep-water sediments of the Sea of Okhotsk. These
sediments, in the very centre of the sea, are in fact
typical diatom oozes with a specific weight of 0.4.
According to A.V. Solovyov the maximum content
of the authigenic silica in the deep-water sediments
of the Sea of Japan reaches 20-25%, while in the
Sea of Bering (according to A.P. Lisitsin)-34%.

Against the general background of fine sedi-
ments with pelitic fractions content reaching 85%,
there ate cases when silts and even sands are found
in the open parts of the seas. The existence of
this phenomenon is: explained by the presence of
substantial submarine elevations of such type as the
Shirshov ridge in the Sea: of Bering, and of such
elevations as the “ Academy of Sciences ” and “ Insti-
tute of Oceanology”, in the Sea of Okhotsk. Another
reason for this may serve the relatively high velocity
of bottom waters caused by other factors than the
decrease in the cross section of the water mass above
the submarine elevations .
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Within the area of the Kurile mountain complex
with an intricate sea floor relief and strong tidal
currents, the region of the sea floor deprived of
sediments or covered by very coarse sediments .such
as bolders, pebbles and -gravel are found even in
depths of 1000-3000 metres. These sediments have
been detected not only upon positive forms of the
submarine relief (submarine mountains and vol-
canoes), but upon negative forms (trench slopes
deep straits) too. Here, sands are found in depths
up to 3200 metres, while silts have been registered
in depths reaching 5000-6000 metres. Common for
these regions are carbonate sediments composed of
sceletal parts of ciripedia, of various mollusca, hy-
drocoralls, briozoa, foramineferas and others. In
certain places 80% of the sediment content consist
of the skeletal elements of the silica sponges, which
may be considered analagous to the spongolites
(B.P. Petelin). The main role in the formation of
such sediments is played by the remnants of sponges,
(Monoctinnelida and Tetractinnelida).

-Mineralogical composition of sediments in this
area as compared with the same for the sediments
of the continental shelf zones and for the sediments
in the open parts of the Far Eastern seas is rather
poor. This is explained by the fact that the prin-
ciple role in the sediment formation is played here
by the products of volcanic activity, their composi-
tion corresponding most of all to pyroscenic ande-
sites. This is why the basic minerals of these
sediments include only volcanic glasses, fragments
of volcanic rocks, plagioclases, pyrocsenes and mag-

_ netite. In small quantities we find admixtures of

quartz, potassium feldspar, common and basaltic
hornblendes. Such elements as titanite, rutile, zircon,
analcime and others are very rare. The presence of
authigenic glauconite, the formation of which in
the sediment takes place at the early stages of its
diagenesis (B. P. Petelin), was found in the southern
part of the Kurile Archipelago area. This glauconite,
as compared with the glauconites found in other
places, is distinguished by a low content of K,O
(1.85%). Judging by the debyegramm, its structure
is very close to that of nontronite.

The sea floor sectors lacking sediments are being
met in great depths and trenches. Thus, during the
deep sea trawling on the western slope of the Japan
Trench, the trawl brought fragments of argilite rock
type from depth of 6600 metres. Similar rocks were
delivered by bottom samplers from the “Witiaz”
submarine ridge and by trawls from the western
slope of the Kurile-Kamchatka Trench. Deep sea
trawling on the southern slope of the Aleutian

D
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Trench gave fragments of magmatic rocks with a
fresh break on one of the sides, as well as fragments
of green and pink tuffogenic argillites from depths
close to 7000 metres. Exceedingly steep tilts of the
escarpes, characteristic of the trench slopes, prevent
the accumulation of sediments and the bottom rocks
stand bare. Sediments of diverse mechanical com-
position may be found here depending upon the
tilt angles and the relief of the trench slopes. The
floor of trenches is covered by weak diatom clay
oozes with a very thin (several milimetres) oxidyzed
brown layer with volcanic ash interlayers. The
investigation in the western part of the Aleutian
and the northern part of the Kurile-Kamchatka
Trench revealed a widely spread development of
peculiar sediments. The origination of these sedi-
ments is traced to the submarine slips from the
slopes of trenches (B.P. Petelin and E.A. Ostroumov).
These sediments are present in the form of semi-
liquid clay mud with an admixture of silt and sand,
particularly in the lower part of the horizon, re-
deposited from slip suspensions with mechanical
differentiation of material. During the same inves-
tigations, a new authigentic mineral, unknown in
literature, was found in the dense clay-diatom ooze
of the Kurile-Kamchatka Trench, 45-55 centimetres
below the surface of the sediment. .The mineral
was present in the sediment in the form of irregular,
transparent crystals of yellowish colour with the

Fig. 8. The distribution of amorphous silica sediments in the -

surface layer.

sediment matter pénetrating a certain depth of its
surface, the-'dimension of the crystals reached one
centimetre. There was no time to subject it to a
microscopic analysis and it was left for one day in
the laboratory. By next. day the crystals turned
into a white powder. When. several small partially
decomposed and nontransparent fragments, extracted
from the powder, were subjected by B.P. Petelin
to a microscopic analysis; they were classed with
catbonates and the rhomboid singonium of the
crystals was determined. Accurate determination of
optical constants was already impossible because by
that time the mineral had lost its principle optical
properties. E. A. Ostroumov, by means of qualitative
chemical analysis, confirmed that this mineral be-
longs to the carbonate group. The mineral proved
to be a calcium catbonate with an admixture of
manganese and traces of sodium.

Inasmuch-as crushed shell material of molluscs
was found in the sediment, it may be supposed, that
this material served the origin for the formation of
the abovementioned mineral. Hence, the mineral is
a calcium hydrocarbonate, the existence: of which
appears to be possible only under high pressure
conditions. which at that spot (8000 m.) exceeded
800 atmospheres: . Under the conditions of normal
atmosphéric pressure, the mineral lost its crystaliza-
tion water and quickly décomposed. - _

The-ocean floor . is covered by clay sediments

Fig. 9.. "Schematic chart of the amorphous silica
distribution .in the surface sediment layer
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containing up to 20% of authigenic (amorphous)
silica acid, which is mainly present in the skeletal
remnants of the diatom algae. Formerly, a broad
band of diatom oozes was shown on the charts for
the north-west part of the Pacific.. However, it
turned out that the north-west Pacific sediments,
judging by the authigenic silica content, cannot be
classed with the silica-diatom oozes. The bottom
sediments of the open parts of the Sea of Okhotsk
(30-35%) and those of the Sea of Bering (30-34%),
where formerly only terrigenic sediments were re-
gistered, may be classed with the. abovementioned
oozes. (fig. 8, 9).

- The “Witiaz” expeditions succeeded in proving
that the so-called red oceanic clay (the brown oozes)
is a thin surface layer of bottom sediments enriched
by iron and-manganese -oxydes. It is similar to the
brown oxydized layer of sediments in the central
regions of the Far Eastern seas. The thickness of
this layer increases with progress towards the open
parts of the ocean, beginning with several scores of
centimetres and reaching several metres. However,
within the limits of the entire investigated area of
the ocean greenish-gray weak silicon-clay or clay
oozes were found under the brown layer.

The formation of the brown oxydized sediment
layer, which possibly is. in itself the red oceanic
clay, (according. to the data presented by academi-
cian N. M. Strakhov) occurs owing to the vertical
migration of iron and managanese.from the reduc-
tion zones of sediments ‘into the oxydizing zone
and the conversion into the low solvent oxyde forms.
The thickness of the brown oxydized layer is greater
in the sediments with low accumulation velocity
inasmuch as the mineral formation process in the
oxydized zone will be vividly expressed only in that
case if it continues for a long time. In the case of
a rapid rate sedimentation, the oxydizing conditions
in the lower horizons of the sediment may quickly
change to those of reduction and a transition of
the iron and manganese oxydes into the protoxydes
will be witnessed. This is why extensive develop-
ment of the brown oxydized layer takes place in
the pelagic regions where the sedimentation rate is
very slow and the organic matter content in the
sediments is much lower than in the coastal areas.

The clay sediments of the studied part of the
ocean have a brown oxydized layer of variable
thickness and are usually characteristic of volcanic
ash. interlayers and of dispersed big fragmentary
material, the surface side of which, within the limits
of the brown layer, is always covered by iron and
manganese .oxydes. Alongside of these oxydes, iron-

236

Approved For Release 2009/07/31 :

manganese nodules with nuclii in the form of peb-
bles of various volcanic and sedimentary rocks are
often met too. Globigerina sands and oozes, some
times with an admixture of small iron-manganese
nodules were found on the surface of the Hawaiian
submarine ridge and on separate big submarine
mountains, in depths of 1500-3000 m.  This, inter-
esting in itself fact, of globigerina oozes being
present in the northern parts of the Pacific proves
that their distribution in the ocean is associated not
only with the distribution of limy foramineferas,
but with the conditions of the sea floor relief.
The investigations of the sediments of the north-
west Pacific of the Sea of Okhotsk revealed that
there are definite depth limits, determined by the
physical-chemical state of waters, - up to which the
shells of the globigerina may take part in the sedi-
ment formation. However, below these depths they
dissolve in' the water before reaching the bottom.
In the central part of the Sea of Okhotsk the
globigerina shells are present in the sediments up
to the depth of 1500 metres. In the north-west
part of the Pacific, i.e. in the warmer, and con-
sequently, less aggressive waters, the globigerina’s
shells take part in the sedimentation in depths
reaching 3000 metres.

The methods of lithological and diatomic (A.P.
Zhuze), pollen-spore (E.V. Koreneva) and the fora-
miniferal (H.M. Saidova) were employed in the
analysis of sediment cores almost 34m. long. It
should be noted here that it is the first time. when
the pollen-spore and the diatom methods of the
analysis of the stratigraphy of recent bottom deposits
have been successfully employed on such large scale.

The upper parts of the deep-water sediment
cores in the Far Eastern seas and in the adjacent
part of north-west Pacific are composed .of diatom
and clay-diatom oozes of gray-greenish colour with
a brown oxydized layer, in areas suitable for its
development. The thickness of these sediments, on
the studied area, varies from 0.2 to 20 metres.
Further down, their place is taken by bluish-gray
clays with gradually increasing density. The lower
part of these clays has not been penetrated by the
core samplers used in the expeditions. Interlayers
of volcanic ash varying in thickness have been found
in the clay-diatom oozes and in the underlying
clays. Mineralogically these interlayers correspond
mainly to various types of andesites or are composed
of colourless volcanic glass fragments.

As has been determined, the upper layer of the
diatom and clay-diatom oozes dates back to the
epoch commencing with the end of the last glacia-
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tion. If, according to various data, this period
continues 10-20 thousands years, the velocity of
sedimentation in the Sea of Okhotsk ranges from
10-25 mm to 1-2.5m. per 1000 years, while in the
Kurile-Kamchatka Trench-from 5-10mm to 1-2m.
pet 1000 years. Hence, the rate of sedimentation
in trenches is higher than has been previously sup-
posed.

Accoring to the data obtained from micropale-
ontological research two horizons are distinguished
in the layer of the bluish-gray clays, each corre-
sponding to an appropriate glacing period. There-
fore, the double glaciations of the coasts of Asia
in the quaternary period, determined by the geologi-
cal land study has been confirmed by geological
research of the marine sediments. Our findings also
confirm the radical activization of the volcanoces in
the Kurile-Kamchatka zone during the middle and
the closing period of the pleistocene. The study of
the bottom sediment cores showed that marine en-
vironment existed in southern parts of the Okhotsk
and Bering Seas throughaut the quaternary epoch.
Hence, the supposition that fresh water basins had
recently existed there has found no confirmation.

In the course of the “Witiaz” expeditions a
study has been made of the thickness of the in-
coherent oceanic sediments by means of seismo-
acoustic sounding (i. e. the method of reflected and
refracted waves.). The material, collected on exten-
sive area, so far has not been studied sufficiently
and therefore no results of this investigation are

mentioned here.

Submarine photography is very helpful in the
investigation of the upper-most layer of bottom
sediments. The photographs of the bottom surface,
picture the activity of the bottom animals, the
microrelief elements and the dimensional distribu-
tion of sediments.

Engineer N.L. Zenkevich used cameras for sub-
marine photography, of his own design, and obtained
series of good pictures of the sea floor in depths
reaching 2860 m. .

Concluding the description of the results obtained
by the Institute of Oceanology in the course of the
“Witiaz” geological researches a mention has to
be made that they cannot be exhausted in such a
brief paper.

Only most general information is given here.
To form a more or less complete opinion as regards
one or the other aspects of the geological researches
conducted by the Institute of Oceanology, reference
should be made to the works by P.O. Bezrukov,
E. A. Ostroumov, G.B. Udintsev, A.P. Lisitsin, A.P.
Zhuze, E.V. Goreneva, N.L. Zenkevich, H.M.
Saidova, B.P. Petelin, dand others.

Survey voyages of the “Witiaz” and detailed
study of the information collected continues. It
will make available new facts helpful in a better
understanding of the geological past of the Pacific
Ocean and in the pecularities of the sedimentation
on the territory of the Pacific Ocean for the present
geological period and for the past geological epochs.
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EIOJIJIETEHP M. O-BA HCI. IIPHPOZLI, OTA. TEOJIOTHH. T. XXXIII (2), 1958

0 HEKOTOPHX 0COGeHHOCTAX PacipeieaeHus eJe3a
B- ocagkax (0XO0TcKoro Mopsa ‘

B. I1. Memeaun u 3. A. Ocmpoynos

Copepxanue. B craTbe paccMaTpHBAeTCs pacnpejeleHre Kenesa B COBpeMeH-
Hbx ocazkax Oxorckoro mopsi. OCHOBHasi ero Macca noCTynaer c 06JIOMOYHEIM MaTepHa-
JIOM Kak_3a CueT BbIHOCA C CYLIM, TaK W C MPOAYKTaMH COBpEMEHHO! BYJKAHHUECKOH mes-
TeNbHOCTH. BoJiblie BCEro JKeJe3a CONEPKHTCS B NMPHOPEKHBIX pafioHax, TOFa KaK LeHT-
panbHbie 4YaCTH MOPsl 3HAUHTENBHO ofenHeHH MM. ABTOPH NpPHXOAAT K BBHIBOAY, 4TO
Ox0TcKOe Mope CJIeNyeT, ¢ TOYKH 3PeHWs pacmpejlesieHus Kenesa, BHACHATE B oco6Hil THI!
6acCeliHOB — ¢ MAKCHMA/bHBIMH KIaDKOBHIMH KOHIEHTPAUUAMH JKejaesa B npuOpPENKHBIX
SOHaX. 4 .

\

Viccoenopanusi, nposenenusie B 1949—1953 rr. Ha 3KCMeAHUHOBHOM
cynue . «Butasb» {20], nokasaiu, 9T0 pacnpeielieHne XKeJesa B JIOHHBIX OT-
Jloxenusix OXOTCKOTO MOpsi HM€eT 0COOblii XapakTep, Pe3Ko oTaMYaoLIuica
OT YCTAHOBJEHHOTO AJsi IPYTHX Mopel [29). Hacrosinmiee coOGIEHHE HMeEET
Leblo H3JIOXKEHHe PesyJbTaToB HCCJEe0BAHHS 10 ONpeAe/eHHIO HCTOUHUKOB
B (QOPM HaXOXIEHHs »Keje3a B OCalkax, NMPENNPHHATOrO Hamu AJs TOrO,
4TOGB BHIACHHTH NPHUMHBI, OGYCIOBJHBAIOLIKE XapakTep €ro pacrnpenee-
nusi. TIpH onucaHHW MaTepHaja MBI NPHAEPKHBAEMCH TeX Ha3BaHHUil yuacT-
KoB peqbeda fHa OXOTCKOro MOpsi, KOTOpbIE NPUBEAEHEl HA KapTe B paborte
I1. JI. Bespyxosa u I'. B. Ynunuesa [2]. :

YcraHOBJIEHO, YTO HauboJblIHE KOHLEHTPALHH XKeJje3a (B cpenneM 5%)
HaGMIONAl0TCsT B MeCcUaHbIX OCajJKaX paloHOB, NpHJEralwux K KypHib-
ckuM ocrposaM u Kamuarke (puc. 1, 2). MaxkcuMalJibHOe COAepXKaHHe €ero
B neckax, gocruraomee 11,11%, ormeueno B HerseproM KypHJbCKOM TpO-
Juse (puc. 1). B aneBpHTOBHIX HJaX npu6pexHoil nojoce KypHIBCKHX
0cTpoBOB U KaMuaTKH COJepKaHHe XKejnesa B CPeLHEM OKOJIO 3%. B ocan-
xax Kypuio-Kamuarckoil npuOGpexHOH MNOJOCH KeJe3o CBA3AHO < 06.J10-
MOUHEIM MaTepHajioM, NOCTYNalollkM B MOpPe B BHJE NPOLYKTOB NE3UHTE-
rpauud TOPHEIX NMOPOA MOGEpPeXHH M NPOAYKTOB COBpEMEHHOH ByJKaHHYe-
«CKOH J1eTeJbHOCTH.

[MuTaoume npoBUHUKHKH KypHJbCKHX OCTPOBOB XapaKTepH3YIOTCS IUHPO-
KHM pasBHTHEM M3BEPIKEHHBIX MOPOX H HX TYy(OB. OcajouHble NOPOAbl 06Ha-
JKeHbl HA CPaBHUTEJNbHO HeGOJBbIIMX MJIOMWAAAX TOJLKO HA CeBepe d lore
.apxunejara M CYUIECTBEHHOTO BJIMSIHHS Ha XapakTep 06JI0MOYHOTO MaTe-
p:aja, floctynawomero B Mope ¢ KypH/IbCKMX OCTPOBOB, HE OKa3hIBAIOT.
.Cpey M3BepKEHHBIX MOPOX KypH/IbCKHX OCTPOBOB npeobJajamouiee 3nave-
HAC MMEIOT MHPOKCEHOBHIE aHIe3HTH, 6asanbThl H HX TyQel, TOrAd Kak
KHCJIble TOPOABl (PUONHTHI, JalMTH) HrPaIOT NOJYMHEHHYIO pOJb [8, 12, 24].
O60MOUHBIl MaTepHaJl, NOJy4yaloLHHCsA B pe3yJ/bTaTe pa3pylleHHs rOPHbIX
.iopo KypHIbCKHX OCTPOBOB, B OCHOBHOM OTBEUAET IO COCTABY NHPOKCEHO-
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BEIM 2HIE3HTAM U $a3albTaM H XapaKTEPH3YeTCs 3HAUHTENbHBIMH KOJIHYe-
CTBaMH TAKHX XKeJIE30CONePIKALIUX MHHEPAJIOB, KAK MAaTHETHT, poMGHYeCKHe
(THTIEPCTEH) M MOHOKJIMHHEIE (aBrHT) MHPOKCEHHI.
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Puc. 1. Conepixanue enesa B npouenTax B ocankax OXOTCKOro MOpS MO OTHENb-

HbIM

CTAHI MM

Hpoaykter ussepikennu BynkaHoB Kypuibckux OCTPOBOB TNpeACTaBIIe-

HBl TJIaBHEIM 00pasoM OGJIOMOYHBIM MAaTepHajoM, YTO XapakTepHo IJIsi paio-
HOB COBPEMEHHOH BYJIKAQHHYECKOH nesrenbHOCTH BooGue [11]. Ilo COCTaBY
STCT MATEPHaJl B NOAABJSIOEM GOJBIIHHCTBE CJAYYaeB OTBEYACT AHAE3HTaM
u 0asasbTaM; CJIeIOBATENLHO, BHAHOE MECTO B HEM NPHHAJJIEKUT TEM XKe
MarHeTHTy H NHpokceHaM. Hanpumep, nenesr Bysnkana Kpenuusina (0. One:-
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KOTaH), coBpaHHBIi Ha najnybe Kopabis, HaXOAMBLIErocs B MOpe B 5 MuasX
joxkHee Mbica KpeHHIIBIHA, COMEpkKaJ OKOJO 1,5%: maruerura u 59 Hupokce-
nos. ITo MuHEpPaJOTHUECKOMY COCTaBy OH OBl HAEHTHYEH MHPOKCEHOBOMY
atnesuty ¢ cogepxanueM SiO;=61,54%. '

Kak npoayKkThl Ae3MHTETpalMH TFOPHbIX MOpOJ, TaK M MHPOKJIacTHYe-
CKHIl MaTepuaJs AedCTBYIOIHUX ByJaKaHOB KypHJIbCKHX OCTPOBOB oforaueHbl
JKeJIe30CoAepKalHME MHHepaJaMi. JT0 Ke XapaKTepHO MJs aJJIOBHS pex
W masxkell neckos Kypuibckoro paiiona. Tak, B mecke, B3ATOM Ha noiimMe
peKH OJHOTO M3 KDYNHBEIX OCTPOBOB, O0Ka3aJjoch 8,59% wMarHeruta H 15%
MHPOKCEHOB. ILasiKeBbie MecKd 'KypuabCKHX OCTPOBOB B BOJIBUIMHCTBE CJY-
YaeB SIBJISIIOTCS MarHETHTOBONHPOKCEHOBBIMH ~KOHUEHTpATAMH C MaKCH-
"MaJibHbiM cofepixkanuem A0 20% MarHeTHTa H 649 nupokceHoB. Ha oxHoM
M3 OCTPOBOB Ha MJsiKe Obl OGHApYMKeH NMPOKCEHOBHIH KOHUEHTpAT, CO-
CTOSIBILMH W3 aBTMTa M THMEPCTEHA, C He3HAUUTENbHON NPHMECHI0 MarHeTHTa
1 0670MKOB nopox. B npo6ax neckos, B3sSTEIX HA OCTPOBHBIX OTMEJAX, 6b1710
yCTaHOBJIEHO coJepxKaHue 10 10% marHetHTa ¥ 79 MOHPOKCEHOB.

Illupokoe pa3BUTHe AHAE3UTOB M 6a3ajbTOB XapaKTEPHO TaKkKe H AJ4
MHTAOIKX NpoBHHUKA KaMuyaTKu, 4TO OObeAHHSIET HX C TIHTAIOWHMH Npo-
BHHLMAMH Kypmibckux octpoBoB. Corsaco madusiM A. H. 3aBapHLKO-
ro{11] u B. Y. Buonarua [8], cpeau MOTyXWIKX BYJKaHOB KaMuaTku OKoJIO
609% xapaxkTepuU3yIOTCS AHIE3HTOBBIMH, 309 6a3anbTOBhIMH, 4% aHOE3HTO-
623aJbTOBHIME M 60, PHOJHTOBEIMH H NaUMTOBLIMM JaBaMu. JleficTByioliue
BYJIKAHbl H3BEPTalOT aBIUTOBbIE W THIEPCTEHOBBIE AHIE3HTHL,. aHzesuro-6a-
3aJbTH M 6a3ajbThl; TOJbKO KapbIMCKHH BYJKaH JaeT NPEeHMYIIECTBEHHO
NAuUTOBYIO JaBy. OCHOBHBIMH KOMIIOHEHTaMH TeMJIOB HauboJiee aKTHBHOTO
M3 COBPEMEHHBIX BYJKaHOB KaMyaTku — KJiroueBCcKoOl CONKH — SIBJISIIOTCH
BYJKaHHUECKHe CTeKJa (YepHble, 3eJeHble, Gyphle), miaardoknass (Jabpa-
10p, GUTOBHHUT), aBTHT, MarHETHT, THIEDCTEH H OJIHUBHH {6, 7, 10, 18, 31}

OG6/i0MOUHBII MaTepHas, TMOKPLIBAIOUIMH NOBEPXHOCTh CYIIH H nocTy-
nalomuit ‘8 Mope ¢ noGepexuit Kamuarku B BHAe NPOAYKTOB paspyLICHHS
FOpHBIX NMOPOJ M MHPOKJACTHYECKOro MarTepuasa, XapakTepusyercsd, noxo6-
HO 0GJOMOYHOMY. MaTepHaJy KyPHJIbCKHX MUTAIOIIHX MPOBHHUHH, BHICOKHM
cojepKaHieM KeJe30CONepKaluux MHHEpaJoB. I0. B. JlusepoBckuM [17]
B COCTaBe CKeJNETHOH YacTH BEPXHHX TOPHU30HTOB IOUB B fonuHe p. Kamuart-
K{ GBLIO OGHADPYKEHO B TsXKeJOH NOADpaKIHK 19—599% pymHBIX MHHEpA-
708, 39,5—789 nupokcesoB U 1,5—14% porosoii o6MaHku: B o6pasuax
MecKoB, coGpaHHbIX Ha MoiiMe M I HaamnoiiMeHHOH Teppace HHXKHEH 4acTH
pekH y moc. O3epHOTO, HAMH YCTAHOBJIEHO HAJHYHE B TaxKeJ0H monadpakuuu
26—659% wmarnetuta H 13—37 % TNHPOKCEHOB. B oxuoi 43 npo6 mnecka, B3f-
Toit y Geperos loxHo#i KaMuaTki, 0Kasasioch 99, wmarHerura u 89 nu-
POKCEHOB. ' :

Kax BHAHO Ha pHC. 2, KOHLEHTPAIMH XKeJjeda B OCalKax Kypuabckoro
paiiona Gosee BEiCOKHe, a B ocajakax Kamuarckoro paifoHa HECKOJILKO CHH-
K2I0TCS. -DTO CBSI3aHO € OCOOEHHOCTSIMU paclpefesieHHs] XKeJe30Conepxa-
IMX MHHEPAJoB, K KOTODHIM B NEPBYIO OYepelb OTHOCATCS MAarHeTHT, IH-
POKCEHBI M HEKOTOpble OOJOMKH NOpOA. ’

Ecau Kypuabckue OCTPOBA XapaKTePHU3YIOTCS NMOUTH CIJIOLIHEIM pasBH-
THEM H3BEPIKeHHBIX MOPoA H HX Tydos, To Ha KaMyaTke MOMKHO Habmonath
OGMKpHBlE TJIOHAJH, CJOXEHHEIE OCaJOYHBIMH H MeTraMoppHUECKHMH
nopeaamu [9, 30 u np.]. TIpoaykTel pa3pyuieHHs MOCHEAHHX OKa3kIBAIOT
MecTaMM 3aMeTHoe BJHSHHE Ha COCTaB 0OJOMOYHOrO MaTtepHala, CHHKas
KOHLIEHTPALMH JKeJe30cofepKauux MuHepasos. Kpome Toro, Kypuibckue
0CTPOBA MaJibl MO TUIOWAIH H NO3TOMY NUPOKJIACTHUECKUH MartepHaJ, Imo-
CTYNMaKIUMil H3 BYJKAaHOB B MOpe, Majo MeHser MUHEpaJOrHuecKHil cocTan
B pesyabTaTe aucddepenuuanun. Ha KamuaTke xe HEeKOTOphie ' NeHCTBYOWINE
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BY/IKaHbl HaxXOAATCsL Ha paccrosHusX Ao 400 XM ot Geperosoit auuuu. Ilo-
CKOJIbKY CONepxKaHHe TsKeNoH NoAdpakuuu B-MeIIaX AOBOJBHO GHICTPO
YMPHLIIAETCA C ylaJeHHeM OT OYaros u3Bep:KeHHs [18], nmupormactuueckui
MaTepuaJ KaMYaTCKHX BYJIKAHOB BhINafaeT U3 BO3AYXa B MOPE B 3HAUU-

#%2° 146° 150° 154° 158°

S

)

N

/‘\-/ -

.

742° 746° 150° 754° 158° ,
Puc. 2. Pacnipenesnenue xenesa B ocaaxax OXOTCKOTO Mopsi (B NpomeHTax):
I —menee 1;2—1~2,3—-2—2,54—25-3,5-3-5 6—5—7; 7 — Goaee 7%

Te/AbHOH CTeNeHH OGelHEHHEIM KeJe30COAepKaluMH MuHepasaMmu. Hako-
Hen,  Kypunbckuii paiioH XapakTepH3yeTcsi HaJHUHEM CHJbHBIX NPHJIHBO-
OTJIHBHBIX TeYEHHH, H NOITOMY IOJABHKHOCTbL NPHAOHHLIX BOX 31eChb 3HAYH-
TenbHo Beille, dYeM B KamuarckoM paiiode. - COOTBETCTBEHHO STOMY
B KypnabckoM paiione Gosee sipko BhIpameH IpOLECC eCTECTBEHHONO HIAH-
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XOBaHHﬂ Benyuum K HOBbIlUEHPIlO KOHUEHTPaUHH menesoconepmamnx MHHE-
paJoB B ocajgKax.

paCCMOTpHM Tenepb; KaKOBO paclpe/eseHne xefesa B OCafKax npymx
npuGpexHbix paiionos Oxorckofo Mopsi. B oCamkax npuGpemHBIX palOHOB
or n-oBa Taiironoc no CaxalMHCKOro 3a/uBa KOHUEHTPALHU KeJe3a 10
cpaBHeHH0 ¢ Kypuio-KamyaTrckuM paiioHoM 3aMeTHO CHHXKaioTcs. Tak,
XKeJesa B TIECKaX 3/1eCh B CPEIHEM COLEPKUTCA 0KoJIO 2,5%, B aJeBpHTO-
BbIX HJax 2,5—39 . CHuxkeHnue CONepXKaHHs KeJle3a- B 0CaqkaX CBsI3aHO
Npekje BCEro C M3MEHEHHEM XapaKrepa MOCTynamumero ¢ foGepexHii
B Mope 08JIOMOUHOTO MartepHaJa. JIJIs NATAIOUMX NPOBHHUME dYacTH nobe-
pexss OxoTckoro Mops ot Ili-oBd Taiironoc mo -CaxaiuHCKOro sanusa {3, 4,
5, 13, 14, 15, 16] xapakTepHo IUMPOKOE Da3BHTHE IOPOL MEJOBOH BYJIKAHO-
TeHHOH TOJIUM (TMOPQHPHTH H- HX Ty, (besIb3HTEI,  JTHNAPUTH, aHAE3HTHI
H §33aJbThl) M MEJIOBBIX KHMCJBIX MHTPY3HH (GHOTHTOBO-POrOBOOGMAHKOBEIE
TPAQHOLMOPHTHl M. IpaHuThi). ‘TONBKO Ha HIAHTaPCKOM NoGepexkbe  Habito-
AaeTcsi PaclpOCTPAHEHHE CJAHUEB, aN€BDPOJHTOB M TNECUaHHKOB TpHAca H
IOpH, a Ha TioGepexbe CAXaJHHCKOrO 3aquBa # AMYpPCKOTG: - jiiMaHa 10
r. HukonaeBcka — KaifHO30HCKHX 5 dy3uBOB (OJUBHHOBble' GA3aJibTHI,
AHJE3HThl H JIHrlapPlTbI) l'lpocrpaHCTBa CJOXEeHHbIe 3TUMHM 3hPy3uBaMH,
OTHOCHTEJLHO HEBENHKH ‘H TI03TOMY XapaKTep NOCTYNamwLiero ¢ noGepexns
B OCajikH .06JOMOYHOro. MatepHaJa ONpefeJIsieTcss IJIaBHBIM o6pa30M pac-
NPOCTpaHEHHEM B IIUTAIOIUX NDOBUHUHAX BYJIKAHOTEHHONH TOJIUM H MeJo-
BbIX . MHTpy3ui. BcaencTsue 3TOro B- TsKeJHX NOAQPaKUHUAX OCaIKOB-
Npu6pexHBIX paloHOB 0T n-oBa TafiroHoc no CaxafMHCKOTO 3a/WBa Bedy-
lee MecTO NPUHAJJIEXKHUT, TOMHMO OGJIOMKOB NOPOJ, POTOBHIM OGMaHKaM .H
SNHAOTY, 3 MAaTHETHT i NMHPOKCEHB NPHCYTCTBYIOT JIALIb B HeGOJIbLIKX KOJH-
qeCTBaX. Conepma}me TAXKEJNOH noadpakiud B ocafkaX B3JeCh - ropasio
HuxKe (n0 15—20%); uem. B Kypuno-Kamuarckom pafioneé (zo 80—90%).

Eme Gosee HH3KOE COAEpXKaHHe Kesnesa HabGmOIaeTcss B NECKax
(0.59—2%) "u aneBpuToBEIX HIaX:(2—2,5%) npuGpexubix paiionos Caxa-
JIMHA. . 3/1eCh . JKeJIe30 'CBSI3aHO IVIABHBIM 06pa3oM ¢ OGBIKHOBEHHBIMH pOTro-
BBIMH OOMaHKaMH H .3MHAOTOM,:- KOTOPBIMH H30GUIYIOT TaxKesple noadpaks
UMM TPeTHYHBIX IeCUaHO-IIHHHCTHIX oTioxenuit Caxanuna [19, 23] Ilpo-

AYKTEl Pa3pyLIeHHs TPETHUHBIX TOJII HTPAIOT OCHOBHYIO -pOJIb B C/AOKEHHH
OCaJKOB MPHUCAXAJMHCKOrO paioHa, HO -COJepXKaHHe: TAXKENOH NoappaKuHH
B 3THX OCaJKaX Takxke HeBeJuko. (5—109%), kKak u.B ocankax npnépemmﬂx
pauouoa ot n-oBa TafiroHoc mo .CaxaJuHcKoro 3anuBa {21, 22] :

O6pamaer Ha ceGs BHHMaHHE TO OGCTOSTENBCTBO, UTO B' npuépexmbxx
paiionax or m-oa Taiirosoc o Caxanusckoro sanua n Caxajuna ¢oaep-
JKaHHe XKeJjle3a B aJleBPHTOBHIX HMJaX BHILLeE, Y€M B fleckax. dtTo, mo- BHIMMO-
MY, MOXHO -CBA3BIBATbH C PaclpejieleHkeM Kele30COAepIKallnX MHHEPAIOB
0 ¢pakuusM. YCTAHOBJEHO, UTO TaKHe MHHepaJbl 3 ocaakoB OXOTCKOTo

MOpSsi, KaK. MarHeTUT, POTOBEIE OGMAHKH H 3NMHAOT 6oJiee BCEIO TArOTEIOT
K aneBpHTOBLIM (pakuusaM [22]. B paiioHax, rae riaBHbIM JKe/e30ColepxKa-
IHMH MHHEPa/JaMH ABJISIOTCS - POTOBbie OCMaHKH W 3MHLOT, 3TO NOJKHO
BHI3BIBATH HEKOTOPOE 0GOTalleHHE Keae30M aJeBpHTOBBIX 0CalKOB. Kak yxe
yiloOMHHaJ0Ch, B mopofax KamyaTku u KypusabCKHX 'OCTPOBOB TIJ1aBHBIMH
menesoconepmamuMH MHHEpAJNaMH SIBJAAIOTCA MarHETHT M NHpPOKceHbl. ITu-
POKCEHBl N0 CBOUM MCXOIHBIM pa3MepaM COOTBETCTBYIOT 6oJiee BCEro necda-
HbIM (pakuusM. MarHetur, npH (OPMHPOBAHHH OCAaJKOB B YCJOBHSAX
TOABHXHOA BOJHOH Cpejibl, B CHJY CBOEFO GOJBIIOTO YAENbHOTO Beca Ha-
. KanyiMBaercss B IlecKax, oco0eHHo B MeJKuX. KpynHoaseBpuToBas ¢pakuus
U3 TaKHX NecKoB yacro Gojee yeM Ha 509, caaraercss MmardeTuToM. Bceaen-
CTBHE 3TOr0 B aJIeBPHUTOBHIX HJIaX Mbl BCTpeuyaeM 6oJibliue, yeM B NEecKax
N/1arHOKJa30B H BYJKaHHYECKHX -CTEKOJI, HO-MeHbllle NHPOKCEHOB M Marke-

7 Biwoanetens reonorun, M 2°
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tHTa, OUEBH/IHO, 3THM OOGBSCHAETCH JOBOJBHO Pe3KOe CHHXKEHHE CojlepkKa-
HHS JKeJlesa NpH nepexofe OT INeCKOB K aJieBPHTOBLIM uiaM B Kyplmo—
Kamuatckom paiiome. S
‘ UssioxenHble NaHHble O0KA3LIBAIOT, YTO pacnpeneneﬂne KeJe3sa B lec-
YaHbIX H aJeBPHUTOBHIX OCAAKAX npnépemublx pafionoB, OxoTckoro -mops
TeCHO CBfi3aHO C paclpefiesieHHeM XKeJE30COAEPXKALUX MHHEPaJoB, MOCTY-
NaoWKX ¢ O6JOMOYHEIM MaTepHaJoM ¢ nobepexuit. Heckombko MHave 06:
CTOHT HeN0 B OTKPHITHIX YacTAX MOpPS — B 06JACTH PacnpoCTpaHEeHHS TOH-
KHX TJIHHHCTO-JMaTOMOBBIX M IHATOMOBBIX HJI0B. B necuauo-aneBpHTOBBIX
GpakuUAX 3THX OCaAKOB Npeob/afaloT OGJOMKH MOPOJ, JerkHe BYJKaHHYe-
CKHe CTeKkJaa M mnuardoknaswl [22]. JKenesocomepxauiux MuHepastoB 31ech
ype3BbidaiiHO MaJso. OCHOBHAs Macca KeJje3a B TOHKMX OCajKaX HaXOMHTCS
B BHIE OKHCJOB H CEPHHCTHIX COeJMHEHHH (THADOTPOUJIHT, MapKasHuT).
C noBbILIEHHBIMH KOHUEHTPAUHSAMH JKeJle3a B-0CafKaX OTKPBITOTO MOpS MBI
BCTPEYaeMCsl B I0XKHOM IV1yOOKOBOAHOH KOTJIOBHHE H B KOTJIOBHHE Ilepxonma
rae TJAHHHCTO-JHATOMOBBIE HJIBI HMEKT C nonepxmcm Oyphlll OKHCJIEHHBIH
c10i. DTOT cJI0fi O6sajaeT MOYTH OAMHAKOBON MOLIHOCTBIO KaK B TOH, TaK
H B IPYroil KOTJIOBHHAX, YTO TOBOPUT O CXOACTBE OKHC/IHMTENbHO-BOCCTAHOBH-
" TeJIbHBIX YCJIOBHH. Om{axo ColepKaHue XKeje3a B 0CAJAKaX J0XKHOH Iy6oKo-
BOIHOH KOTJIOBMHHI paBHO 2,5—5%, TOrla, KaK B’ 0CajlKaX KOTJIOBHHbI [le-
piwrnia 2—3%. HecoMHenHo, . uto 10XKHasl -KoTJoBHHA OXOTCKOro _-Mops
HaXOIUTCA MOJA CHJILHBIM BJHMSHHEM O€PeroBBIX NHTANMIUX NPOBMHUKI H
AEHCTBYIOIMX BYJKaHOB ~ KypHIbCKMX OCTpOBOB. B a3ty ke KOTJIOBHHY
BHIHOCATCS TEYEHHAMH M BO3AYIUHBIMH NOTOKaMH HauboJiee TOHKHe (PpakuuH
NPOAYKTOB JE3HHTErPAUKH TODHBIX TIOPOA M NMHPOKIACTHYECKOrO MaTepHa-
Ja, 06pasyouise ajJeBPUTOBYI0O H B KaKOH-TO Mepe HEJ]HTOBle dacTy myéo-
KOBOJHBIX OCaIKOB. . .

YcTaHOBJIEHO, UTO MarHETHT H rmpoxceﬂ UrpamoT BaMeTHle poJIb B Ts-
JKeJIoH nondpaklHH TOHKO3epPHHCTOH uacTi ByJKaHmueckoro menJa. Ilpwu .
aHasu3e nenJa ByJdkaHa KpeHHibIHA OGHapYXKHJIOCH, YTO NPH TIEPEXOAE. OT .
KPYNHOAJeBPHTOBOH K MeJKOaJeBPUTOBOH (PPaKUHH COAepPIKAHHE TAKEJNOH
nofa(ppakuud yMeHblinjgoch, moytd B 11 pas (¢ 10,72 no 0,98%), Ho B Ts-
KeNOH TOA(PPAKUKHH MEJIKOro, ajJeBPHTa - HMeJoch 23,5 MarHetHra H 18%
MHPOKCEHOB. DTH, K€ MHHepaJbl, NPABAAa B MEHbIUHX KOJHYECTBAX, HaGJIO-
IAaJHCh H BQ q)paxuxm menee 0,01 MM. KpoMme BbiHOCA TOHKOTG OGJJOMOYHOTO
MaTepHana, HeKOTOPYlo po/ib B OGOTallleHHH 0CaaKOB ' I0XKHOMH TJ1y60KOBOJ-
HO¥ KoTnoBUHBI OXOTCKOTO MOpsl, NO-BHAHMOMY, HIpPalOT MHHepaJibHhle
HCTOUHHKH C CHJIBHO x{enesncmmn BOJaMH, KOTOPhie Ha KypuibCKHX 0€TpO-
BaxX BCTPeyaloTCs NOBOJbHO yacTo. TakuM 06pasoM, B ocajkax IOKHOMN
KOTJIOBHHBI G0Jiblie JKene3a BooGule H Gosblle ero Nocrynaer, No-BUIHMO-
My, B BEpXHUE CJIOH OCaiKd B npouecce JHareHeTHYECKOTO nepepacnpenene-
Huga [25, 26, 27, 28]. ”

B ocankax o6umpHoro NpPOCTPAHCTBA - uempanbﬂon yacTH- Oxomxoro
MODs, BRJIOYAIOIed KOTIOBHHY THHPO, COfepKaHue »eJjesa PaBHO BCErO
Juwb 1—29%. Cjenyer OTMETHTb, UTO YCJOBHS ocanxoo6pasoBaHm BO BIa-
nine Tmipo HECKOJIbKO OTJIMYAlOTC OT TaKOBBIX BO Brnamuile [eproruHa u
I0:XHOH I'MyGoKoBogHOR BrnaguHe. OKHUCIHTENbHBI MNOTEHLHAJN B. BEPXHEM
c/70e 0CajJKOB B KOTJIOBHHe THHDO HH30K, MO3TOMY 3/€Ch He HaGJIOmaercs
‘o6oralileHHsT HX THAPOOKUCIAMH XKeJje3a, HO LOBOJIbHO Pe3KOo BhIpaXKeH: [po-
necc o6pasoBaHus CyJbQHIOB Kejesa. Komomma Tu"po siBAsIeTCS OAHHM
M3 PeKHX y4acTKoB B OXOTCKOM MOpe, Ijle B MOBEPXHOCTHOM CJIOe OCaJKOB
0TMeY2eTCA cpaBHmeano 60JIbIIOe KOJMYECTBO MAapKasHTa B -KPYIHO-

aneBpHTOBOM (pakuuu. B uentpanbHoii yacTH OXOTCKOro MoOpsi TakkKe He
HabmopaeTcss o60ralleHHsl NMOBEPXHOCTHOI'O CJIOS OCAAKOB THIAPOOKHCIaMH
’Kejlesa B NpOLEcce €ro QHAareHeTHYeCKoro nepepacnpenesenus. Ha nownu-
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KEHHH KOHUEHTDalUH »KeJe3a B KOT/IOBHHe THHPO M LEHTPAJIbHOH "yacTH
OXOTCKOro' MOpst CKashiBaeTCs' TaKKe DasGapisioliee AeHCTBHE ayTHIEHHOO
(amopdHOro) KpeMHeseMa, COLepXaHHe KOTOPOTO B' OCAZKAX' 3THX ' MECT
pasHo 30—569 {1]. . . :
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Puc. 3. Conepxanne xene3a B NPOHeHTaX B pacueTe Ha Matépuan Ges CaCOj; u amop¢-
HOro SiO; o OTHENbHBLIM CTAHLHAM i :

OnucaHHBIl XapakTep pacnpefe/eHHs Keje3a B NOBEPXHOCTHOM CJO€
ocafkoB OXOTCKOro MOps XOpPOWO HJJIOCTPHPYETCS ; Kak .- PHC. -2, TaK M
puc. 3, 4, rae pacnpeneneHne xele3a [0Ka3aHO Ha - OCHOBe pacuera 6es
Kap6oHaTa KaJblHs H aMOpPGHOro KpeMHe3eMa. o fe e

HHTepecHo BKpaTUe KOCHYTECSL BOMpOCA. PACTIpeliesieHHs Kejie3a 1o

7*
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Bppmxa.rm B ‘noarsepxkaeHue - cnenaHHomy H. M. CrpaxoBBHM ' BEIBOLY
0" IMaTeHETHUECKOM [lepepacrpe/ie/ieHiH ¥Keje3a B TOHKHX OCajKax, Mare-
" pHAJH, nonyquHbIe HAMH TIpH HCCJAefOBAHHHM OCalKOB orxpmon 9aCTH
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Puc. 4. Pacnpenenenue xefesa B ocaakax OX0oTCKOrO MOpA B pacueTe Ha MaTepuan

6e3 CaCO, u amopduoro SiO; (B.mpoueHTax):
] —menee 1;2—-1—-2;3—-2—3; 4—3-—5 5-5-1T7, 6—60.'|ee7%

‘OXOTCKOTO MOpsi, MOKa3BIBAIOT NOBLIIEHHBIE KOHI(eHTpallHH I.LByXBaJIeHTHO-
TO }Ke.ueaa no mepe yrayGnenus B To.nm,y ocaaka (rabauna).

[oCTOHH BHHMAaHHS CJepylouii HHTepecHsldt pakr. B P HHACTO- JMaro-
MOBBIX HJIaX € BBICOKHM (‘Ollep)KaHHEM aMopdHOro KpemHEseMa, B BOCCTa~
HOBHTEJLHOH 30He, PACHOJOXKEHHOH HEeNOCPEACTBEHHO MOX 30HOH oOKHCIe-
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Ta6auua

IoppimenHe ¢ PAyGHHON ROJHYECTBA ABYXBAJCHTHOTO Mmexesa

.

Kotaosuna Jeproruna IOxuaa ray60xkoBOIHAA BINAXHHA

xapakrep mpo6bl Xapakrep Mpo6bt

FOPH3OHT,

cM :
colepxanue
TOPH3OHT,
conepxanue

Wn  raMHHCTO-IMaTOMOBBIH WUa  rAMHMCTO-OHATOMOBHIH
KODHYHEBbI i C o KOpPHYHeBBH . . . . . .
Wa rauuucThiit cephiii € 3e- 2B mnuncwo-nuazomosw‘i,
NEHOBATHIM OTTEHKOM . . 3ejeHoBaTo-Cepuit . . .
WUn rauuucThil cepwiit ¢ ro- Wa  raMBucTO-IHaTOMOBBIM
nyGOBATHIM OTTEHKOM . . 3eJeH0BaTOo-cephlit

f

’

HHfA, KOJWYECTBO ABYXBAJEHTHOrO Xejesa OKasblBaeTcs B psle CJaydaes
GoJIbliIe, YeM B HHIKEJEXAUHX cosiX. [I0CKOMbKY KeJle30 B MOHHOH popme
31eCh HAXOMUTHCS HE MOXKET, TaK Kak A 3TO NPOTHBOPEUWJO Obl 3aKoHAM
A dY3uH, MOXKHO NPEANOJOKHTb, UTO OHO YACTHYHO pearupyer ¢ aMop®-
HBIM KpeMHe3eMOM C 00pa3s0oBaHHEM CHJIHKATOB.

- TloaBOASt UTOTH M3JI0XEHHOMY BHILIE, MOXHO 3aKJIOUHTb, UTO OCHOBHAS
Macca kejesa nocrynaer B ocafku OXOTCKOTo MOpsi ¢ 0GJOMOYHLIM  MaTe-
pHAJIOM, NPEeICTaBJEHHBIM, C ONHOH CTOPOHBI, .NPOAYKTaMH NE3HHTErpaluH
FOPHBIX NMOPOA CYIIH, @ C APYroil — NPOAYKTAMU COBPEMEHHOMH BYJIKaHHUE-
CKOll pestesqbHOCTH. Bosblue BCero kenesa, CBA3AHHOTO € 0GJIOMOUHEIM Ma-
TepHaJioM, NOCTynaeT co CTOPOHE KypHIIbLCKHX OCTPOBOB H KamuaTku, pac-
[0J1aTaloIIUXCS B Ipejesax aHAe3HTOBOH SOHH, H MeHbLIE€ — CO CTOPOHH
CEBEPHOTO H CeBepO-3aMaJHOro NoGepexui, ABJSIOLHMXCS 06/acThio mpe-
HMYIECTBEHHOTO Da3BHTHS MeJNOBOH BYJIKAHOTEHHOH TOJIH M. MEJOBLIX
KACABIX HHTPY3uil. COBEPIIEHHO HE3HAYUTEJBbHO NOCTYyNaHHe xKenesa ¢ 06Ji0-
MOYHBIM MaTepHajoM CaxajuHa, B COCTaBe KOTOPOTO I/IaBHBIMM KOMIOHEH-
TaMH SBJASIOTCSA IUIATHOKJA3bl, KBapl, M KaJHeBbie ToJeBble wnarte. B o6-
JIOMOUHOM MaTepHaje KypHJAbCKHX OCTPOBOB W KaMuarku KeJeso CBA3aHO
rnaBHBIM 06pa3oM C MarHeTHTOM H nupoxceHaMu. OcHOBHas Macca Marke-
TMTAa NPHypOuUEHA K KPYNHOAJNeBPHTOBOH M MeJjkonecuaHod Qpakuusam,
a TIHPOKCEHOB — K TecyaHsM (paknuaM. C ceBepHOro nmoGepexbs Xejeso
MOCTynaer, No-BUAUMOMY, B BHIE COCTaBHON YacTH OGJIOMKOB nopon, O6HTb-
HbIX KaK B a/J€BPHTOBBIX, TaK H B NMeCYaHbX (QpaKuHsX. o

KOHUEHTpauHi TJaBHBIX KeJIe30CO[epkKallHuX MHHEpajoB B TOCTY-
NAOLWEM B OCAfAKH O6GJOMOYHOM MaTepHaje H. pacnpejejeHHe 3THX MHHe-
paJoB MO TPAHYJIOMETPHYECKOMY CIEKTPY ONpeesIOT Xapakrep pacnpene-
JeHHsi XeJje3a B JOHHBIX oTJoxkenusx Oxorckoro Mopsi. HanGoJsiee Bhicokue
KNapKOBble COJEPXKAHHS IKeJie3a NPHYPOYEHBl K TME€CUaHO-AJIEBPHTOBLIM
ocagkam Kypumo-KaMuaTckoit 30HB, a 3arTeM X [eCYaHO-aJE€BPHTOBBIM
ocazkaM ceBepHO# npubpexHoil 30Hb. Ocajku LEHTpaJbHON YacTH MOpS
3HAUMTENbHO OGenHeHb Keae3oM. 1o orauuaer OXOTCKOE MOpe OT APYTHX
Mopeit [29 H ap.], B KOTOPHIX KJIapKOBble CONEPKAHUS JKeJe3a BO3pacTaior
06paTHO NPONOPIUOHAJLHO CPEAHEMY NHAMeTPy 4YacTHi ocaikos. [TosTomy
OxoTcKoe MOpe, C TOUKH 3PeHHs pacnpejesieHHs xKeje3a B ero JOHHBIX OT-
JiUXKEHHsIX, MOKHO pacCMaTpPUBaTbh B KauecTBe 0cOGOro THna Mopckoro Gac-
cejlHa — Gacceliia ¢ MAKCHMAJbHbIMH KJIaPKOBBIMH KOHIEHTPALHAMU KeJe-
sa B npubGpexHoil 3oHe. B stom OGacceilke NUTaHHE OCAJKOB JKeje3oM
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OCYILECTBJISIETCS IJlaBHBIM 006pa3oM 3a cueT KPYMHBIX (paxkuuil o6jaoMouy-
HOro MartepuaJa, MOCTYNAlOIero H3 OOOTALUEHHBIX XKeNe30COAepKalHMH
MiHepaJaMH NMHUTAIIKMX NPOBHHIMH, Ha TEPPUTOPHH KOTOPHIX Npeobiamaer -

(113uueckoe BLIBETPHBAHHME TOPHBIX MOPOL.
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